Coal-workers' Pneumoconiosis: The Industry's Questions
In the recent past in all the media there have been programmes or articles devoted to coal-workers' pneumoconiosis with references to the extent of the problem. It would be desirable to clarify this picture of prevalence and attack rate and to pose some of the medical questions which the coalmining industry would like answered.
But first, let me emphasize that the prevention of pneumoconiosis is primarily a function of mining engineering in its control of harmful dust production. Any part which medicine can play must be secondary to that.
The latest available statistics (Department of Energy 1974) show that 36 929 miners and exminers who have been diagnosed by Pneumoconiosis Medical Panels of the Department of Health and Social Security were still alive at the end of 1972 and were in receipt of industrial injury pensions. Their age distribution is as follows: 10 were in the age group 25-34 years; 4,000K 4,0001 3000 6 2.000 1,000 290 in the age group 35-44; 4998 in the age group 45-54; 12 843 in the age group 55-64; and 18 788 were over 65. Thus, half of them were over the age of 65 and are therefore retired from the industry. This figure suggests either that the number of new cases of pneumoconiosis has decreased over the years or that expectation of life is not markedly affected by pneumoconiosis, or some combination of both.
It is difficult to be certain just how many of these men are still working in coal-mining, because it is legally quite acceptable that miners receiving a state pension for pneumoconiosis need not disclose their condition to their employer. In National Coal Board collieries 5080 men are known to be in receipt of compensation; there are probably about 1000 men who have kept their position to themselves. However, judging from the Board's periodic X-ray scheme, under which mobile X-ray units have visited all collieries on a quinquennial basis with a voluntary response rate of close to 92 %, it would seem (National Coal Board 1974) that there were working in the industry over the period 1969-73 some 8000 men X-rayed who could be considered as possibly qualifying for compensation (i.e. who showed Category 2 simple pneumo- (Fig 1) , suggesting that dust exposure has been substantially reduced from that of twenty or more years ago. Nevertheless, some 500 miners and ex-miners are still being certified each year. Clearly the problem has not yet dwindled to insignificant proportions.
In consequence there are a number of questions which the industry must ask: (1) What is the relationship between dust exposure and the development of pneumoconiosis, and what dust conditions should be maintained in the industry?
(2) What is the significance, in terms of morbidi,ty and mortality, of the pneumoconiosis which is still appearing? (3) Are there any factors in the mining environment, other than 'respirable' dust, which may cause impairment of respiratory function, and, if so, what is their relative significance?
The first of these questions has in the main been answered by the Board's pneumoconiosis field research (Jacobsen et al. 1970) . It is the second that will principally concern us here, but the third and related question must be posed. Attention has been concentrated on the relationship between the radiographic appearance of pneumoconiosis and pulmonary function. There is a need to look more widely at pulmonary function in coal-miners as a whole and all the environmental conditions which might affect it. There can be few physicians with a special interest in thoracic or occupational medicine who are unaware of the controversy surrounding pneumoconiosis. Expert opinion is sharply divided, and there has been considerable correspondence on the subject in the medical and lay press. It is becoming increasihgly clear that much of the difficulty lies in the lack, until fairly recently, of adequate epidemiological evidence. However, the Medical Service of the National Coal Board has been gathering the necessary information from a survey started some twenty years ago (Fay & Rae 1959) . This epidemiological investigation, which initially included 32 000 men, is still in progress. It is the purpose of this paper to comment on the results available at present.
The first step is to consider the meaning of the term 'disability'. Physicians in clinical charge of patients with chronic respiratory diseases will have no problem in appreciating the effect of breathlessness on a man's ability to work. Respiratory function tests are not generally required to prove the point. However, most miners with pneumoconiosis do not present this clinical picture. Those with simple pneumoconiosis are generally able to continue working at the coal-face. Moreover, it seems likely that there is no significant excess mortality associated with simple pneumoconiosis (Cochrane 1973) . Increasingly, it appears that simple pneumoconiosis of coal-workers is much more benign than may have been thought some thirty years ago. While this more cheerful outlook should be welcomed, particularly by those who have the disease, there is no doubt that complicated pneumoconiosis can be severely disabling. No relaxation of preventive measures can therefore be countenanced.
The real crux of the problem is in deciding whether a man with simple pneumoconiosis has any measurable disability at all. Respiratory function tests in the individual man can be remarkably unhelpful in this situation. If a miner has an FEV1 of (say) 3000 ml it is clear that he is not disabled in the sense of being unable to work. Comparison with 'normal' values may show that he may be within one standard deviation of the whole population. In this sense he is not disabled and has a 'normal' FEV1. If, however, it could be proven that his FEV1 would probably have been 3300 had he not been a miner then, to that extent, his occupation has affected his health. There seems to be no better word to describe this loss of function than 'disability'. If the disability is not great, so much the better for the man concerned. Have we evidence that excessive dust exposure is associated with measurable disability of this type? A purely clinical enquiry is of little value. The problems of case selection and the effects of cigarette smoking or urban air pollution make it virtually impossible to determine the results of occupational exposure.
The epidemiological survey carried out by the National Coal Board has been in progress for
